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Water and salt metabolism are tightly regulated processes. Maintaining this milieu 23 intérieur within narrow limits is critical for normal physiological processes to take place. 24 Disturbances to this balance can result in disease and even death. Some of the better 25 characterized regulators of water and salt homeostasis include angiotensin II (ANGII), 26 aldosterone, arginine vasopressin (AVP) and oxytocin. Although secretin (SCT) was first 27 described more than hundred years ago, little is known about the role of this classic 28 gastrointestinal hormone in the maintenance of water-salt homeostasis. In recent years, 29 increasing body of evidence suggested that SCT and its receptor play important roles in 30 the central nervous system (CNS) and kidney to ensure that the mammalian extracellular 31 fluid (ECF) osmolarity is kept within healthy range. In this review, we focus on recent 32 advances in our understanding of the molecular, cellular and network mechanisms by 33 which SCT and its receptor mediates the control of osmotic homeostasis. Implications of 34 hormonal cross-talk and receptor-receptor interaction are highlighted.
Introduction
38
Water and salt are lost to the external environment through urination and also 39 other processes such as respiration, perspiration, transpiration, and salivation. To allow 40 "physiologic freedom" to function, this "internal milieu" must be tightly regulated. 41 Disturbance to the water and salt homeostasis can result in disorders and if left 42 unattended, the consequence can be life threatening (44, 123) . Although the kidneys play 43 a central role in the maintenance of water-salt homeostasis, the restoration of water-salt 44 balance is only made possible through feedbacks from various endocrine, nervous, and 45 hemodynamic systems (32, 40, 44, 89) . 46 Body fluid compartments are divided into two general categories: 1) intracellular 47 fluid (ICF) and 2) extracellular fluid (ECF). The maintenance of water-salt homeostasis 48 enables the mammalian ECF osmolarity to be kept at approximately 300 mOsmol/l (12). 49 Central to the maintenance of the ECF osmolarity is the regulation of water and sodium 50 through the sensing of plasma osmolarity by osmoreceptors (osmoregulation) and 51 circulating volume (volume regulation), respectively (12, 123) . The ECF osmolarity 52 changes with the amount of water ingested and excreted. The volume of the ECF is 53 directly proportional to the total sodium content (123). Depending on the content of the 54 fluid lost, inducing thirst together with sodium intake may be required to return water and 55 salt back to homeostasis (32, 40, 44, 89) . To be able to sense osmolarity is only half the 56 battle, the other important component in regulating water and salt homeostasis is the 57 excretion of sodium by the kidney. In modern Western diet, the salt content is many times 58 greater than what the body needs (67, 85) . Majority of the sodium we ingested must be 59 excreted in the urine. Impaired sodium excretion is implicated in the development of salt-60 sensitive hypertension (91). 61 The network of humoral factors regulating body fluid osmolarity and volume is 62 expanding. Angiotensin II (ANGII) and aldosterone are components of renin-angiotensin-63 aldosterone system (RAAS). In response to changes in ECF volume and/or sodium 64 concentration in the blood, they can regulate the water-drinking behavior, sodium balance 65 and blood pressure, (5, 40, 79 (28, 30, 31) . In this review, we aim to summarize the recent reports regarding the cross 76 talks of these hormones in regulating renal functions, with a special focus on SCT, and to 77 elaborate the regulatory network for the maintenance of water-salt homeostasis. 
SCT and its receptor
79
SCT was first discovered by Bayliss and Starling in 1902 (6 under the PACAP-VIP-secretin-GHRH superfamily (24). SCT was first found in the 86 duodenal S cells (71) but is also present in the jejunum (54, 71). The expression of SCT 87 in other tissues, such as heart (63), pancreas (72), lung, kidney, testis, brain, the biliary 88 epithelium, has also been reported (24, 48, 71, 72, 98) . SCT is also found in the central 89 nervous system (CNS), including pituitary gland, pineal gland, hypothalamus, thalamus, 90 olfactory lobe and cerebellum (20, 41, 110, 131 (20, 41, 76, 110, 131 activation was observed in rat hypothalamus and hippocampus exposed to secretin (68).
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Together these indicated the presence of an intact SCT/SCTR signaling axis in the brain.
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To confirm that SCT is secreted from the neurohypophysis, Chu et al. (31) Wa t e r d r i n k i n g
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